If nuclear reactions happen in solids, heat generated from the reaction center is diffused. In this study, the thermal conduction from the centers of a DD reaction in solids induced by the Bose-Einstein condensation is considered. The voids in solids are assumed as the sites of the reaction centers. The equations of the thermal conduction are solved using Fourier expansion. The calculated results show the rapid temperature relaxation. This means that nuclear reactions in solids do not induce thermal explosions
DD reaction rate in solid
In the previous work [1] , DD reaction rate in Pd void is calculated applying the equivalent linear two-body (ELTB) method. The rate is determined by the ELTB ground state wave function Ψ for N identical charged Bose nuclei as 
where imaginary part of Fermi pseudopotential V ij F [2, 3] is written as 
The short-range interactions of nuclear forces between two Bose nuclei are introduced by using δ function. [2, 3] The constant A is given by the Bohr radius r B and the S factor of the nuclear reaction between two nuclei as 2 B A Sr π = / h . The ELTB solution also
gives the critical temperature T c of Bose-Einstein condensation (BEC) by well known formula which is written as
where n is the local number density of Bose particles and ζ(Z) is the Riemann's zeta function. The probability of the ground-state occupation is given by 2 3 1 c c
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If the ground state occupation for T<T c is taken into account the fusion rate is given by RΩ. When T ≥ T c , no nuclear reactions happen because Ω=0. The trapped site for a deuteron cluster is shown in Figure 1 . The calculated results for T c and R are listed in Table 1 . When N≥4 with using non-linear screening [4, 5] , T c is higher than the room temperature. The ELTB solution is plotted in Figure 2 for the case of the 5 deuteron cluster trapped at VacO. 
Thermal Conduction
If nuclear reactions happen in solids, heat generated from the reaction center is diffused. In this study, the thermal conduction from the center of a DD reaction in Pd is estimated. The equation of the thermal conduction in solid is written as 2 ,
where T is the deviation of the temperature from the equivalent value and t is the time from a reaction. The constant k is defined as
where constants K, C and ρ mean the thermal conductivity (75.5J/(sec m K)), the specific heat (25J/(mol K)) and the density (12.0g/cm 3 =12.0×10 6 /166.4mol/m 3 ), respectively. The initial condition used for solving Eq. (5) is T=T 0 in the d×d×d cube and T=0 for otherwise. In this condition, the parameter d corresponds to the size of the deuteron cluster and the initial temperature is obtained by
where constants E and M 0 mean the energy generated from a DD reaction (23.8MeV =23.8×10 6
×1.60×10
-19 J) and the number of moles in the d×d×d cube (4/Avogadro number mol), respectively. The periodic boundary condition used for solving Eq. (5) is written as
and 
The parameter L means distance between two neighboring reaction centers. This parameter is obtained by well known formula for the concentration of Shottky defect in solid. It is written as
where n, N and w mean the number of defect, the number of total atoms and vacancy formation energy (∼1eV), respectively. Assuming the uniform distribution of the trapped sites, the parameter L is obtained by 
where a is the lattice constant of fcc Pd (3.89Å). As the temperature is increased, the concentration of the vacancy is increased and the mean distance between vacancies is decreased. They are shown in Figures 3 and 5 . The calculated result for the thermal conduction is plotted in Figure 5 . The rapid relaxation can bee seen in Figure 5 . Table 1 ), which is shown by dashed line. After the 1.3×10 8 times iterative DD reactions, the temperature becomes higher than Tc and BEC is broken.
Conclusions
1. If a DD reaction happens in a void, temperature of the reaction center becomes extremely high. However rapid recovery from the high temperature is seen, because thermal conductivities of metals are high. For the case of Figure 5 , recovering time is smaller than 10 -10 sec. This is smaller than the inverse of the reaction rate 108.6×10 7 sec -1 . (see Table 1 ) 2. If iterative reactions happen, temperature raises slowly. This is shown in Figure 6 .
For the case of 5 deuteron cluster trapped at VacO, T c of BEC is 403K. (see Table 1 ) Seeing Figure 6 , temperature becomes higher then T c after the 1.3×10 8 times iterative reactions. After that, local BEC in VacO is broken and DD reactions are stopped. This means that nuclear reactions in solid do not induce thermal explosions.
